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There is robust evidence that C-reactive protein (CRP) is a marker for cardiovascular disease (CVD) and mortality in patients at risk, as well as in patients with established CVD.[@B1] AHA/ACC Guidelines recommend CRP for CV risk assessment in asymptomatic intermediate-risk men 50 years of age or younger or women 60 years of age or younger with a IIb recommendation class. Recently, evidence has accumulated showing that the ratio of neutrophil to lymphocyte count (NLR) predicts cardiovascular diseases and is slowly emerging as an independent, useful prognostic parameter for CVD.[@B2] There have been some reports regarding NLR\'s possible role as a prognostic biomarker for CVD in Korean populations. Kim et al.[@B3] reported that diabetic patients with high NLR showed a greater prevalence of significant CAD compared to diabetics with low NLR. Nam et al.[@B4] reported that high NLR was associated with elevated coronary calcium in healthy males and Cho et al.[@B5] also reported that high NLR was an independent predictor for long-term adverse effects in patients undergoing percutaneous coronary intervention (PCI). The predictive superiority of NLR over inflammatory cells alone, such as WBC counts, may be due to many reasons including the fact that it is less likely to be influenced by various physiological conditions such as dehydration and exercise, even though these conditions may affect absolute number of individual cell types. Second and most importantly, NLR is a ratio of two different yet complementary immune pathways, thus integrating the deleterious effects of neutrophils, which are responsible for active nonspecific inflammation and lymphopenia, which are markers of poor general health and physiological stress.

Shin et al.[@B6] proposed that a combination of CRP and NLR improved the prediction of all cause death compared to either CRP or NLR alone in patients with myocardial infarction. They analyzed 341 acute myocardial infarction (AMI) patients who underwent PCI and were followed up for 24 months. A multivariate Cox regression analysis showed high NRL and CRP were independent predictors of all cause death with a hazard ratio of 23.17 (see Table 4). However, given that NLR and CRP have been known as useful biomarkers to predict cardiovascular death in various patient populations, this result is no surprise. The sensitivity and specificity of biomarkers should be evaluated using the receiver operating characteristic (ROC) area under curve (AUC). Therefore, increments in AUC using a combination of CRP and NLR should be investigated compared to those of CRP and NLR alone to demonstrate the usefulness of combining these 2 biomarkers for risk prediction. However, the AUC for NLR and CRP was shown to be 0.609 and 0.636 respectively, while the AUC for combined NLR and CRP has not been investigated. Furthermore, if there is an AUC increment when NLR and CRP are combined, the investigators should test whether the addition of NLR provided a prediction increment over CRP or NLR alone using an integrated discrimination index or net reclassification index.

There are some limitations in this article including a small sample and statistical reliability. However, this article reconfirmed that inflammation, in particular alteration of leucocyte function, maybe an important pathophysiologic pathway in CVD and raises the possibility that anti-inflammatory drugs could be used to treat or prevent myocardial infarction. Even though inflammatory pathways as discussed in this article remain tempting targets for therapeutic intervention, several observations and trials have been disappointing. Non-steroidal anti-inflammatory agents, in particular cyclooxygenase-2 (COX-2) selective inhibitors, did not improve cardiovascular outcomes, and even posed a cardiovascular risk.[@B7] The COX-2 selective inhibitors may change the balance between thromboxane A2 and prostacyclin production toward thromboxane A2 production which causes platelet aggregation, thrombus formation and vasoconstriction. Steroids have potent and widespread anti-inflammatory effects, but their use may result in numerous side effects including hypertension, insulin insensitivity, and obesity. Aspirin provides cardiovascular protection. But, because the doses of aspirin that exert beneficial cardiovascular effects fall far below the doses required for a true anti-inflammatory effect, aspirin\'s benefit maybe due to other mechanisms than anti-inflammation. Meanwhile, statin and colchicine[@B8] which are anti-inflammatory agents used in rheumatoid arthritis, were associated with an impressive reduction in cardiovascular events, but the exact mechanism of their cardiovascular protection remains controversial. There are still ongoing trials using new anti-inflammatory agents such as MTX and anti IL-1beta. Interestingly, losmapimod which targets p38 MAP kinase, a key participant in the control of inflammation, did not reduce cardiovascular events in patients with myocardial infarction despite reducing CRP.[@B9]

In conclusion, this article suggested using NLR, a new biomarker, along with the well-known CRP, because inflammation is a major determinant of CVD. However, studies exploring pivotal inflammatory steps or pathways linked with CVD should provide a new path forward for the therapeutic application of anti-inflammatory agents in CVD.
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